2.  There is one electron in such a state for each arsenic
atom in the lattice.  The energy gap between the energy
level of the fifth electron and the conduction band is
0,01 eV.  The probability of the fifth electron being
free at room temperature is very great, since room
temperature is approximately 0.026 eV.

3.  A crystal containing an impurity whose atoms possess
five valence electrons is called a donor crystal, since
it readily donates electrons to the conduction process.
The conduction which occurs because of these mobile
electrons, when an external electric field is applied,
is_ called extrinsic conduction, as opposed to intrinsic
conduction which is due to electrons that are elevated
to the  conduction region from the valence energy band.
Because of the great difference in energy requirements
between the two types of conduction, extrinsic conduc-
tion occurs at a much lower temperature than intrinsic
conduction (where the increment of energy must be at
least as high as the forbidden energy gap).  At a given
temperature the conductivity of the donor crystal is
higher than that of a pure crystal to an extent deter-
mined by the number of impurity atoms added.  The major
carriers of charge in this type of material are nega-
tive, hence the term N-type crystal.

V.  The acceptor or P-type crystal

hole

captured
electron

The addition of a P-type impurity atom pro-
duces a vacancy in the covalent bond {hole

Figure 13.

47  In an intrinsic semiconductor
